Function of conserved tryptophans in the Aspergillus niger glucoamylase 1 starch binding domain.
Nuclear magnetic resonance (NMR) and ultraviolet (UV) difference spectroscopy were used to assess the role of a number of tryptophan residues in the granular starch binding domain (SBD) of glucoamylase 1 from Aspergillus niger. Wild-type SBD and three variant (W563K, W590K, and W615K) proteins were produced using an A. niger expression system. Titration studies were conducted with beta-cyclodextrin (betaCD), a cyclic analogue of starch, as the ligand. The NMR studies show that the W563K and W590K variants only bind 1 equiv while the wild-type protein forms a 2:1 (ligand:protein) complex. It also clearly demonstrates the abolition of binding at site 1 and site 2 in W590K and W563K, respectively. UV difference spectroscopy was used to calculate dissociation constants with addition of betaCD: 14.4 microM (apparent) for the wild type, 28.0 microM for W563K, and 6.4 microM for W590K. The implication of this is that the two binding sites have unequal contributions to the overall binding of the SBD which may be related to functional differences between the two binding sites. The low stability of the third variant, W615K, suggests that this tryptophan is not involved in binding but has an essential structural role.